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Platelet adhesiveness, plasma fibrinogen, and
fibrinolytic activity in acute myocardial infarction
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SUMMARY In a search for a possible 'hypercoagulable' state in myocardial infarction, platelet adhesive-
ness, plasma fibrinogen, and euglobulin lysis time were estimated in 48 cases ofacute myocardial infarc-
tion and in 15 age-matched normals. An increase in platelet adhesiveness (P<0 05), plasma fibrinogen
(P < 001), and fibrinolytic activity (P < 0.001) was noted in the patients when compared with normals.
Our data suggest that there are no obvious disturbances in the dynamic equilibrium normally existing
between coagulation and fibronolysis as postulated by Astrup (1956) in patients with acute myocardial
infarction.

Ischaemic heart disease represents the commonest
serious health problem of contemporary society
and acute myocardial infarction remains the main
cause of in-hospital deaths (Braunwald, 1976).
Despite great advances made recently in the
understanding of the pathophysiology of coronary
heart disease, the aetiology still remains unclear.
Though atherosclerotic coronary disease is the
principal aetiological factor in ischaemic heart
disease, the role of thrombus formation and a
state of hypercoagulability in relation to patho-
genesis are not fully understood. In 1852 Rokitansky
proposed that atherosclerotic plaques resulted from
the organisation of thrombi. Virchow (1863),
however, disputed this claim; but recently atten-
tion has been again drawn to thrombus, mainly
because of its components, namely platelets and
fibrin. Platelets play a pivotal role in coagulation
and thrombogenesis. Variable platelet adhesiveness
in ischaemic heart disease has been reported
(Genton and Steele, 1975). It has also been sug-
gested that the increase in plasma fibrinogen may
predispose to thrombus formation by increasing
the blood viscosity (Wells and Merrill, 1961;
Burch and dePasquale, 1962). Hence it is logical to
assume that altered fibrinolytic activity in such
susceptible individuals is likely to play an important
role in the final outcome.
Review of the published material indicates some

measure of dispute (R0jel, 1959; Sikka et al., 1967;
Chandler et al., 1974). The purpose of this investi-
gation is to assess platelet adhesiveness, plasma
fibrinogen, and fibrinolytic activity in cases of
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acute myocardial infarction and to compare
patients with age-matched normals.

Subjects and methods

Studies were made on 63 subjects, 48 of whom
were in Group A, and 15 in Group B.

Group A: 48 cases of acute myocardial infarction,
26 to 85 years of age, were admitted to this hospital
and diagnosis was based upon typical history,
electrocardiographic findings, and enzyme studies
(Lawrie et al., 1967). Cases of diabetes mellitus and
hypertension with acute myocardial infarction were
excluded from the study.

Group B: 15 normal healthy subjects, 25 to 80
years of age acted as controls.

Platelet adhesiveness was estimated by the
method of Eastham (1964) using adenosine diphos-
phate. Since many factors such as diet (Philp and
Wright, 1965), physical exertion (Pegrum et al.,
1967), and smoking (Ashby et al., 1965) affect
platelet adhesiveness, the procedure was standar-
dised as rigidly as was practicable. A team of
medical officers and laboratory staff specially
designated for such cases was available on call
round the clock throughout this study. Blood was
collected in siliconised syringes from group A
immediately on admission. Blood samples were
collected within 2 hours of the appearance of the
first clinical symptoms in all patients. Blood from
group B was collected after an overnight fast on 2
consecutive days. Each subject abstained from
smoking for at least 3 hours before the vene-
puncture. Physical activity was reduced to a
mIiinimum in all the subjects. The method for
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estimation of platelet adhesiveness was as follows:
2 ml blood was added to 2-4 mg ethylenediamine-
tetra acetic acid (EDTA) and to 2 mg heparin in
separate polystyrene bottles and mixed in a Mat-
burn mixer at 30 rev/min. To the heparinised
sample 0 04 ml ADP solution was added (from a
stock solution of 5 mg in 20 ml saline) and the
bottles were returned to the mixer. After exactly
30 minutes the ADP treated sample was transferred
to another polystyrene bottle containing 2-4 mg
EDTA. Samples were mixed for 30 minutes and
platelet counts were performed as soon as possible
but in all cases within an hour of collection. Counts
were performed in duplicate using the improved
Neubaur chamber and the results were averaged.
The platelet adhesiveness was expressed as a
percentage as follows:
Total EDTA sample count-heparinised

sample ADP count
Total EDTA sample count x 100

Plasma fibrinogen was estimated by the method
of Ramoff and Menzie (1951) and euglobulin lysis
time by the method of Cash (1966). Patients were
not given any drug known to interfere with above
estimations. Statistical analysis was carried out by
Student's t test.

Results

Age, platelet adhesiveness, plasma fibrinogen, and
euglobulin lysis time in respect of each group are
given in the Table. Mean platelet adhesiveness in
groups A and B was 65-5 per cent and 61-5 per cent,
respectively, and the difference was statistically
significant (P < 0-05). The total platelet counts in
the two groups were essentially similar. Plasma
fibrinogen was significantly more (P < 0-01) in
patients when compared with normal subjects.
Euglobulin lysis time was conspicuously diminished
in the patients and the difference between the
groups was highly significant (P < 0.001).

Table Platelet adhesiveness (PA), plasma fibrinogen,
and euglobulin lysis time (ELT) in acute myocardial
infarction (group A) and normals (group B): values
are mean ± SD, n is nunber of subjects

Mean age (y) PA Fibrinogen ELT
(range) (%) (mg/100 ml) (min)

Group A 54*9 65-5 321-9 370 7
(n 48) (26-85) ±8-1 ±180-4 +59 1
Group B 50 3 61-5 253-4 307 7
(n 15) (25-80) ±8-9 ±37 0 ±31-6
P value
A vs B - < 005 < 0-01 < 0-001
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Discussion

It is now established that transmural infarction is
associated with a completely occlusive lesion in one
or more coronary arteries, most commonly the
artery that supplies the infarcted area (Chandler,
1974; Chandler et al., 1974). These cases have one
feature in common; that is severe stenosing
coronary atherosclerosis. In recent years there has
been an attempt to explain this combination of
findings on the basis of primary myocardial
ischaemia caused by some exacerbation of the
stenosing process (Spain and Bradess, 1960;
Roberts and Buja, 1972; Roberts, 1974) or to a
mechanism or mechanisms independent of events
in the main coronary circulation (Anderson, 1970;
Baroldi, 1972).

PLATELET ADHESIVENESS
The adhesion of platelets to the injured endothelium
in the vessel wall is the first step in the formation
of a thrombus. Hughes and Tonks (1956, 1959,
1962, 1968) were probably the first to study
platelet emboli and autologous whole blood emboli
in the myocardial circulation. Their experiments
showed clear evidence of vasculitis and tissue
damage from platelet aggregate emboli. What
initiates the process is not clear but the tendency to
platelet adhesion/aggregation appears to be an

--important link in the sequence of changes in the
circulating blood contributing to the development
of thrombosis, especially of arterial thrombosis.
Extensive interest has been focussed recently on
platelet adhesiveness in various diseases (Seth,
1973; Steele et al., 1973; Sharma et al., 1977).
Despite descrepancies in results presented by
different authors there is evidence that high platelet
adhesiveness predisposes to thrombosis. High
platelet adhesiveness noted in this study is in agree-
ment with majority of other reports.

PLASMA FIBRINOGEN
Our data show a significant (P < 0-01) increase in
plasma fibrinogen in patients with acute myocardial
infarction as compared with normals. It has been
suggested that the high fibrinogen in the plasma will
greatly increase the viscosity ofblood and predispose
to thrombus formation (Wells and Merrill, 1961;
Burch and dePasquale, 1962). It is known that the
increase in plasma fibrinogen in the patients with
coronary thrombosis is not transient in nature and,
therefore, is to be distinguished from the short lived
increase found in stress or tissue injury, such as
burns, trauma, and infarction, and is probably
the result of increased biosynthesis and an en-
hanced rate of turnover (Pilgeram et al., 1973).
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Whether the enhanced plasma fibrinogen results in
the generation of potentially occlusive intravascular
deposits of fibrin platelet thrombi will depend upon

the balance between the rate of formation of
fibrin and the rate of its metabolism or lysis.

EUGLOBULIN LYSIS TIME

Despite the criticism of substrate variability, the
euglobulin lysis time is perhaps the best available
method of assay of circulating plasminogen activator
and hence a reliable indicator of fibrinolytic activity
(Fletcher et al., 1964; Fearnley, 1965). Our data
reveal a significant (P <0.001) increase of fibrinoly-
sis in the patients as compared with the normals.
However, the role of the fibrinolytic system in the
pathogenesis as well as in the recovery stage of
thromboembolic disorders is not yet clearly
understood.
Thus a dynamic equilibrium as suggested by

Astrup (1956) between coagulation and fibrino-
lysis, and a significant increase in platelet
adhesiveness and fibrinogen with a corresponding
decrease in euglobin lysis time in our patients,
points towards a normally functioning and
balanced state of equilibrium. It is, however,
impossible to state whether these alterations are the
result or are related to the cause of the event.

The authors are grateful to the Director General,
Armed Forces Medical Services, for permission
to publish this paper.
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